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Experimental 

Crystal data 

M, = 881.20 
Triclinic, PI 
a = 8.2084 (2) A 
b = 14.1270 (2) A 
c = 23.1489 (4) A 
a = 98.929 (1)° 
= 97.914 (1)° 



Data collection 

Bruker APEXII CCD 

diffractometer 
42741 measured reflections 

Refinement 

R[F^ > 2a(F^)] = 0.051 
wR(F^) = 0.148 
S = 0.99 

12226 reflections 



Y = 103.581 (1)° 

V = 2534.93 (8) A' 
Z = 2 

Mo Ka radiation 
II = 0.08 mm"' 
r = 173 K 

0.44 X 0.39 X 0.13 mm 



12226 independent reflections 
7816 reflections with / > 2a(I) 
Ri„, = 0.046 



589 parameters 

H-atom parameters constrained 
Ap„ax = 0.39 e A"' 
Ap„i„ = -0.26 e A"' 



The complete molecule of the title compound, CsgHgoOg, is 
generated by a crystallographic inversion centre. The dihedral 
angle between the aromatic ring and the unique half of the 
molecule is 81.52 (16)°. There are no jt-jt interactions in the 
crystal structure. 

Related literature 

For hterature related to applications of resorcin[4]arenes, see: 
Gibson & Rebek (2002); Kim et at. (2005); Liu et al. (2010); 
D'Acquarica et al. (2011). For related structures, see: Botta et 
al. (2007); Iwanek (1998); Davis et al. (2001); Gerkensmeier et 
al. (2001); Moore & Matthews (2009). 




Data collection: APEX2 (Bruker, 2006); cell refinement: SAINT 
(Bruker, 2006); data reduction: SAINT; program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: OLEX2 
(Dolomanov et al, 2009); software used to prepare material for 
publication: SHELXTL (Sheldrick, 2008). 

The authors thank Dr Manuel Fernandes from the 
University of the Witwatersrand for his assistance with the 
data collection and refinement. 



Supplementary data and figures for this paper are available from the 
lUCr electronic archives (Reference: HG5082). 
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4,6,10,12,16,18,22,24-Octa-O-methyl-2,8,14,20-tetrapeiitylresorciii[4]arene 
P, B. Pansuriya, H, B. Friedrich and G, E. M. Maguire 

Comment 

Resorcin[4]arenes are easily prepared macromolecules that are used for a range of applications in supramolecular chemistry 
such as catalysis (Gibson & Rebek, 2002), self-assembled nanoparticles (Kim et al, 2005), molecular recognition (Liu et 
al., 2010) and noncompetitive inhibitors for 7?-chymotrypsrn (D'Acquarica et al, 2011). 

The different conformers of resorcin[4]arenes that can occur in solution have been extensively reported (Moore & 
Matthews, 2009). Their topology has been classified into four diffrent structures i.e. race (cone/crown), rctt (chair), rctc 
(diamond), rccc (boat). The most commonly reported single-crystal X-ray structures have been the crown and boat iso- 
mers (Davis et al, 2001; Gerkensmeier et al, 2001). In the title compound, a pair of aromatic rings are almost coplanar 
(C8 — C9 — Cll — C12 — CI 3), whereas the others are orthogonal at an angle of 86.91° from the plane facing the side-chains. 
This creates an rctt conformation (Fig 1). Botta et al have described the only other rctt octamethoxy-resorcin[4]arene struc- 
ture thus far (Botta et al , 2007) which had ethyl ester side chains. Iwanek have reported the only rctc octamethoxy resor- 
cinarene (Iwanek, 1998) with isopropyl side chains. There are no n-n interactions in the crystal matrix (Fig. 2). 

Experimental 

1,3-Dimethoxybenzene (1.054 g, 7.63 mmol) andhexanal (0.764 g, 7.63 mmol) were added to diethyl ether (20 ml) followed 
by addition of thionyl chloride (0.907 g, 7.63 mmol). The solution was stirred at room temperature for 24 h. Subsequently, 
methanol (40 ml) was added, and the mixture was stirred for 1 h. The resulting precipitate was collected by filtration and 
washed with methanol. The yield was 0.65 g (36%). m.p. = 516-519 K. 

Crystals suitable for single-crystal X-ray diffraction were grown in methanol: methylene chloride (1:2) at room temper- 
ature. 

Refinement 

H atoms were first located in the difference map then positioned geometrically and allowed to ride on their respective parent 
atoms with C— H = 0.95 A and C//so(H) = 1.2C/eq(C) for aromatic and C— H = 0.99 A and C//so(H) = 1.2(7eq(C) for the 
aliphatic chain. 
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Figures 




Ji 
■s 



1- 
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Fig. 1. The molecular structure of the title compound with atomic numbering scheme. The H 
atoms have been omitted clarity. Displacement ellipsoids are drawn at 40% probability, sym- 
metry code (i): 1 - x, -y, -z. 



• I. ^TJ^ hr-Srx m&i \ 2.-\ ' ■ 



Fig. 2. The packing of the title compound along the [110] axis. All H atoms have been omit- 
ted for clarity. 



4,6,1 0,1 2,1 6,1 8,22,24-Octa-0-methyl-2,8,1 4,20- tetrapentylresorcin[4]arene 



Crystal data 




CseHgoOg 


Z = 2 


M,.= 881.20 


f(000) = 960 


Triclinic, PI 


Dx= 1.154 Mgm"^ 


Hall symbol: -P 1 


Mo Ka radiation, X = 0.71073 A 


a = 8.2084 (2) A 


Cell parameters from 9018 reflections 


fe= 14.1270 (2) A 


6 = 2.6-28.0° 


c = 23. 1489 (4) A 


H = 0.08 mm"' 


a = 98.929 (1)° 


T= 173 K 


13 = 97.914(1)° 


Plate, colourless 


y= 103.581 (1)° 


0.44x0.39 x 0.13 mm 


K= 2534.93 (8) A^ 





Data collection 



Bruker APEXII CCD 
diffractometer 

Radiation source: fine- focus sealed tube 

graphite 

(p and CO scans 

42741 measured reflections 

12226 independent reflections 



78 1 6 reflections with / > 20(7) 
i?int = 0.046 

^max 

h = -\0-*\0 
/t = -18^18 
/ = -30^30 
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Refinement 

Refinement on 
Least-squares matrix: full 

R[f'^>2(5{F^)] = Qi.Q5\ 

wR{F'^) = 0.\Ai 

5=0.99 

12226 reflections 
589 parameters 
0 restraints 



Primary atom site location: structure-invariant direct 
methods 

Secondary atom site location: difference Fourier map 
Hydrogen site location: inferred from neighbouring 

sites 

H-atom parameters constrained 

w = l/[0Vo^) + (0.08 17P)^] 
where P = (Fo^ + 2FcV3 
(A/aW = 0.001 
Apmax = 0.39eA-^ 
Apmin = -0.26 e 



Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the fiill covariancc mat- 
rix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and torsion angles; correlations 
between e.s.d's in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of 
cell e.s.d.'s is used for estimating e.s.d's involving l.s. planes. 

Refinement. Refinement of against ALL reflections. The weighted /{-factor wR and goodness of fit S are based on , convention- 
al /{-factors R are based on F, with F set to zero for negative F^. The threshold expression of > a(i^) is used only for calculating R- 
factors(gt) etc. and is not relevant to the choice of reflections for refinement, /{-factors based on F^ are statistically about twice as large 
as those based on F, and /{-factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A ) 





X 


y 


z 


TI- *ITI 


CI 


0.57192(19) 


0.04899 (10) 


-0.06674 (6) 


0.0238 (3) 


HI 


0.4525 


0.0246 


-0.0692 


0.029* 


C2 


0.65461 (18) 


0.00564 (10) 


-0.10787 (6) 


0.0207 (3) 


C3 


0.82972 (18) 


0.04165 (10) 


-0.10628 (6) 


0.0195 (3) 


C4 


0.91774(18) 


0.11977(10) 


-0.05978 (6) 


0.0208 (3) 


H4 


1.0373 


0.1438 


-0.0571 


0.025* 


C5 


0.84136(19) 


0.16501 (10) 


-0.01687 (6) 


0.0219 (3) 


C6 


0.66495 (19) 


0.12805 (10) 


-0.02208 (6) 


0.0235 (3) 


C7 


0.9370 (2) 


0.25271 (10) 


0.03240 (6) 


0.0239 (3) 


H7 


0.8554 


0.2941 


0.0391 


0.029* 


C8 


1.03311 (19) 


0.26193 (10) 


0.19982(6) 


0.0246 (3) 


H8 


1.0392 


0.3073 


0.2354 


0.029* 


C9 


0.99799(19) 


0.28811 (10) 


0.14464(6) 


0.0244 (3) 


CIO 


0.98417 (18) 


0.22153 (10) 


0.09158 (6) 


0.0221 (3) 


Cll 


1.01599 (18) 


0.13015(10) 


0.09603 (6) 


0.0209 (3) 


Hll 


1.0101 


0.0848 


0.0604 


0.025* 


C12 


1.05618(18) 


0.10183 (10) 


0.15035(6) 


0.0200 (3) 


C13 


1.05902(18) 


0.16881 (10) 


0.20215 (6) 


0.0221 (3) 
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C14 

H14 

C15 

H15A 

H15B 

H15C 

C16 

H16A 

H16B 

H16C 

C17 

H17A 

H17B 

H17C 

C18 

H18A 

H18B 

H18C 

C19 

H19A 

H19B 

C20 

H20A 

H20B 

C21 

H21A 

H21B 

C22 

H22A 

H22B 

C23 

H23A 

H23B 

H23C 

C24 

H24A 

H24B 

C25 

H25A 

H25B 

C26 

H26A 

H26B 

C27 

H27A 

H27B 

C28 

H28A 

H28B 



1.08814(17) 

1.1731 

0.3894 (2) 

0.3671 

0.3444 

0.3336 

0.4127 (2) 

0.3828 

0.3788 

0.3531 

1.0271 (3) 

0.9504 

1.0256 

1.1432 

1.0755 (2) 

1.1562 

1.1003 

0.9591 

1.0918 (2) 

1.1528 

1.1707 

1.0443 (3) 

0.9915 

0.9576 

1.1938(3) 

1.1493 

1.2496 

1.3244 (4) 

1.2664 

1.3876 

1.4507 (4) 

1.3920 

1.5432 

1.4979 

0.92534 (19) 

0.8710 

0.8449 

0.9520 (2) 

0.8401 

1.0242 

1.0343 (3) 

0.9687 

1.1510 

1.0449 (3) 

0.9287 

1.1136 

1.1227(4) 

1.2352 

1.1344 



0.00129 (10) 
0.0135 

-0.10994(12) 

-0.1293 

-0.1677 

-0.0577 

0.16205 (13) 

0.1829 

0.2029 

0.0921 

0.45754 (13) 

0.4463 

0.5204 

0.4604 

0.19585 (11) 

0.2614 

0.1636 

0.2034 

0.32067 (11) 

0.3718 

0.2808 

0.37200 (13) 

0.3207 

0.4069 

0.44644(15) 

0.4820 

0.4961 

0.40150(18) 

0.3424 

0.3791 

0.4738 (2) 

0.4874 

0.4444 

0.5359 

-0.07005 (10) 

-0.0325 

-0.0933 

-0.16053 (11) 

-0.2095 

-0.1916 

-0.13830(14) 

-0.1010 

-0.0948 

-0.22990(16) 

-0.2744 

-0.2662 

-0.2061 (2) 

-0.1591 

-0.2672 



0.15609 (6) 

0.1936 

-0.15630 (7) 

-0.1187 

-0.1888 

-0.1637 

0.00749 (8) 

-0.0301 

0.0396 

0.0043 

0.18855(9) 

0.2172 

0.1758 

0.2073 

0.30801 (7) 

0.3144 

0.3415 

0.3049 

0.01602 (7) 

0.0515 

0.0045 

-0.03473 (8) 

-0.0710 

-0.0245 

-0.04869 (10) 

-0.0783 

-0.0120 

-0.07211 (12) 

-0.1035 

-0.0396 

-0.09782 (13) 

-0.1342 

-0.1071 

-0.0687 

0.16585 (7) 

0.1937 

0.1274 

0.19023 (8) 

0.1847 

0.1666 

0.25552 (9) 

0.2787 

0.2603 

0.28167(10) 

0.2760 

0.2595 

0.34712 (12) 

0.3535 

0.3603 



0.0189 (3) 

0.023* 

0.0338 (4) 

0.051* 

0.051* 

0.051* 

0.0373 (4) 

0.056* 

0.056* 

0.056* 

0.0643 (7) 

0.096* 

0.096* 

0.096* 

0.0300 (4) 

0.045* 

0.045* 

0.045* 

0.0289 (4) 

0.035* 

0.035* 

0.0459 (5) 

0.055* 

0.055* 

0.0658 (7) 

0.079* 

0.079* 

0.0925 (10) 

0.111* 

0.111* 

0.1321 (16) 

0.198* 

0.198* 

0.198* 

0.0255 (3) 

0.031* 

0.031* 

0.0348 (4) 

0.042* 

0.042* 

0.0462 (5) 

0.055* 

0.055* 

0.0611 (6) 

0.073* 

0.073* 

0.0945 (10) 

0.142* 

0.142* 



sup-4 



supplementary materials 





1 r\A 0 0 


A 1 nc^c^ 
1 /do 


A ITAA 

U.3 /UU 


A 1 /IT* 

U . 1 42 






A A Aii'^ ex (W 
U.443 11 (lUJ 


U.J0003 (oj 


A ATTC (1\ 

\j.\jLl^ \5 ) 


rizy 




A ACJ-IA 

U.40/4 


U.J 734 


A AOT* 




U.oJ /U4 (^loj 


U.4/002 (^yj 


A /; 1 1 /: A 
U.OllOU (p) 


A A1 Q/T 

u.uiyo \p ) 


r^i 1 


A /i/CA') c ^^ n\ 
U.OOUZj (1 /J 


u.443 /o (y ) 


U.0Ud32 (0 J 


A A 1 

U.Ul /2 (3 J 




A C7/1 TO /I 0\ 

ij.j/4/y (lOj 


U.3 /4o2 (yj 


U.JJJ14 (Oj 


A A 1 T> /"lA 

U.Ul /2 (3 J 




A A^AA 
U.4j44 


U.3j1 J 


U.jjUI 


A A01 * 

U.U21* 




A iCC/ITO /I 0\ 

U.OJ4/5 (loj 


U.33/U0 (yj 


U.jlUoo (oj 


A A1 TO 

U.Ul 7o (3J 




A Ql 1 /1Q /"I 


U.3 /355 (lUj 


U. J lODJ (0 J 


A AOAI 

U.U2U3 (3J 




(J.JOZOl yi-o) 


U.2 J joo (y j 


U.4 J / 3 1 \p) 


A Ai 07 
U.U 1<S 1 yj) 




U.04ZZ 


U.213 1 


U.4jU2 


U.U22 




A Ac\r\/z 1 /"I o\ 

u.4yuoi (loj 


U.2o4l5 (lUJ 


A ") AT 1 T 


A A1 1 A 

v.vzlv (3 J 


xlio 


A AQCi 1 


A TT) 1 

U.2221 


A OCC7 

U.23 J / 


A AOC* 

U.U2j 


/ 


A CTA 1 A /'I 0\ 

U.JzUlU (loj 


A TQTAA /'I A\ 

U.233UU (lUj 


U.34j /2 (0 J 


A ATAA 

yj.yjZyjyj (3 ) 




A COTCC /I Q\ 


U.2y423 (,1UJ 


A ylAAAC (fi\ 

U.4UUUJ {p) 


A AI Q/l /"5\ 
U.Ulo4 (^3 J 


cjy 


A /inCOA /"I '7\ 

U.4yD5U (1 /J 


A 1 0 1 A / A\ 

u.3oD3y (yj 


U.3yo33 (0) 


A A 1 0 /I 

U.Ulo4 (3) 




A /10QA 


A /ITQC 

U.42oj 


A /1 1/1 0 

U.434o 


A AT)* 

U.U22 


C4U 


A yliCAO /I /I '7\ 

U.4oU64 (1 /J 


u.4iy63 (yj 


U.34jj3 (0) 


A A1 Tl /I \ 

U.Ul /3 (3) 


1 


A A/i'J'i 1 /I 0\ 

U.4oi3i (loj 


A C7CA /I A\ 

U.3D /jy (lUj 


u.2y23y (0) 


A AI AI 
U.Uiyi (3j 




A /ITO/II /"I '7\ 

{jAZqhZ (1 /J 


A 0 1 T "3 / A\ 

U.D21 /3 (yj 


U.343 /U (0) 


A A 1 TC 
U.Ul /j (3) 




A O 1 


A C 1 /I 1 

U.J 141 


U.3UJO 


A AT 1 * 

U.U21 ^ 


r^A "1 
C4i 


i.uyyo (z) 


U.joo2j (13J 


A ticn A 1 /o\ 
U.OO/41 (5J 


U.U30J (4j 


XJ/1'5 A 

ri4iA 


l.lDiz 


A C3 1 0 

U.j312 


U.ooo3 


A ACC* 

U.Ujj* 


hl4ir> 


1 1 A Af\ 

1. 144U 


U.o3j4 


A n(\A A 
U. /U44 


A ACC* 

U.Ujj^ 




1. IzOU 


A /; 1 HA 
U.Ol /4 


A f.'X'Xf. 

U.0330 


A ACC* 

U.Ujj 


/^/i /I 
C44 


l.UooU (zj 


U.34oy/ (12J 


U.45/23 yl) 


A fi'J^A /A\ 

U.U324 (4J 


H44A 


1 '[AHA 
1.14/4 


U.41 / J 


A /I A/i 0 

u.4yoo 


A A/IA* 

u.u4y^ 


U/l /I ID 

hl44r> 


1 1 Oil 

1. 1223 


A 1 1 /I A 

U.3 14U 


A A 

U.4j2 / 


A A/IA* 

u.u4y^ 


xl44C 


1 1 1 1 T 

1.1112 


A Q 1 1 

U.3 lol 


A 0 1 1 

U. j213 


A A/in* 

u.u4y^ 




U.J 143 (3J 


A A^ATi /I 1\ 

(12J 


A lAiCC 1 /0\ 

u.2yoji (0) 


A ACn 

U.Uj32 (oj 


C A 

hl4DA 


A /1AT7 
U.4U2 / 


A A/;C/C 
U.UOJD 


A TTI 1 

U.2 /3 1 


A AOA* 

U.UoU^ 


XJ/1 CD 

xi4jD 


U.jlOD 


A AAC /I 

U.UUj4 


U.3Uo2 


A AOA* 

U.UoU^ 




U.OU34 


A AOAC 

u.uyuj 


u.2 734 


A AQA* 

U.UoU* 


C4o 


U.44yU (2 J 


U.330/4 (llj 


U.I 00/4 (OJ 


A AIA/I /'A\ 
V.KJJVH (4J 


TJA/Z A 


A 

U. jooj 


A 1 1 1 /I 

U.3314 


U. lOOJ 


A A/1 * 

U.U4d^ 


Xl40D 


A /I 1 OO 

u.4ioy 


A l/^OA 

u.3oyu 


A 1 cn 
U. 1 j3 / 


A A/1<^* 

U.U40 


xi4oC 


U.3/lj 


A nAi 
U.2 /U2 


A 1 OAC 

U. 1 oU J 


A A/1/C* 

U.U4o* 


C4/ 


u.3yyou (lyj 


U.I0002 (lUJ 


U.4o7yi (OJ 


U.U22J (3 J 


UAI A 


All OA 

u.3iyu 


U.22DO 


A AI'l'K 
U.4 / / 1 


A AOT* 

U.U2 /^ 


xi4/D 


c\ 1 Ac^ 
U.34ol 


U.13 /o 


A A 1 AO 

U.43Uo 


A AT7* 

U.U2/^ 


C45 


U.4260 (2J 


A ^ 1^ ^1 /1 a\ 
U.13113 (lUj 


U.j1o2j (/j 


U.U2JO (3 j 


TJ/1Q A 


A cAm 

u. Duy / 


A AQ1 0 

u.uyi2 


A CAOI 

u. juy3 


A AI 1 * 

U.U31 


xi4oD 


A /I O 1 T 


A 1 'TAA 

u.i /yy 


U. J jj J 


A AI 1 * 

U.U31 ^ 


C49 


0.2662 (2) 


0.06318(13) 


0.52775 (8) 


0.0374 (4) 


H49A 


0.1814 


0.1019 


0.5330 


0.045* 


H49B 


0.2189 


0.0106 


0.4918 


0.045* 


C50 


0.2925 (2) 


0.01513(13) 


0.58115 (8) 


0.0406 (4) 


H50A 


0.3348 


0.0677 


0.6174 


0.049* 


H50B 


0.3811 


-0.0211 


0.5767 


0.049* 



sup-5 



supplementary materials 



/^c 1 


U. 13 12 (3j 


— U.Ujoo [1) 


A ^ OATA C\1\ 

U. 35920 (13) 


A A O A A /I A\ 

0.0s99 (10) 


xijlA 


U.U4D4 


A ATA/I 

— 0.0z04 


A ZC\C A 

O.J 904 


A 1 T C * 

0.133^ 


riDLD 


U.lj /z 


A AOT^ 

O.Oo/j 


O.oziz 


0.133* 


XJC 1 


U.Uo / 1 


A 1 AO 1 

— O.lOol 


0.jj32 


A 1 "iC* 

0.133* 






A CA/C/1 "5/1 A\ 

0.39043 (lOj 


A 1 1 AA 1 

0.33991 (o) 


A AT) 1 

0.0221 (3) 


xljzA 


u.o/ ly 


A <^ 1 1 "J 

O.Ol 13 


0.3 /oo 


A ATT* 
0.02 /* 


MjZd 


A iC/im 

u.o4y / 


A ZCAC 

0.JO4o 


A lAAA 

o.3oyy 


A AT7* 
0.02/* 


CO 3 


U.j/31 (zj 


A iCA/l 1 O /I A\ 

0.09415 (lOJ 


0.323yi (/J 


A Aom / A\ 

0.029/ (4) 




u.4y /3 


A T 1 0< 

u. / lyj 


0.345O 


A A1/^* 

0.03o 




A £.Q zn 
U.OO J / 


0. /434 


C\ 11 AC\ 

0.3340 


0.030* 




U.jUU3 (3J 


0.OOO09 (13j 


o.zjooy (o) 


A A/1 1 A ^ A\ 

0.0410 (4) 


rlj4A 


A iQao 
U.3o3o 


U.041Z 


A 0/1Q7 


A A/IQ* 

0.04y 


XJC/1D 


A CTAO 

U.J /Uo 


U.OJJD 


A TI /I 1 

0.2341 


A A/IA* 

0.049* 


CD J 


u.4yz / (3 ) 


A HQ A Q A (^ C\ 

0. /o4o4 (O) 


AT/ITAI /I A\ 

0.24201 (10) 


O.Oj /j (o) 


XJCC A 

xijjA 


A /inn 
U.4zZy 


A O 1 CiC 

O.olDO 


o.2ooy 


A AiCA* 

0.0o9* 




A /^AOI 




A T^AO 

0.2309 


A A/^n* 
0.0o9 




A /1 1 QO / A\ 

U.41oy (^4J 


0. / /0 1 (zj 


A 1 nun /I '>\ 
yjA 1 1 5 1 (12J 


A AOyl Z ^^ A\ 

0.0943 (10) 


xlJOA 


U.4yl4 


0. /49o 


0.1 j23 


0.142* 


xlJOD 


U.413J 


0.(S41o 


A 1 AQQ 

0. loy© 


A 1 40* 
U. 142 




A lAlO 


A Tl 1 T 

U. /31Z 


A 1 /^OA 

0. looO 


A 1 /IT* 

0.142 


Ml 


A ^ <^n^ 1 ^^ i\ 
U.joyjl (,13j 


~0.0/3o4 (/) 


— 0.1 32yo (4) 


0.023 / (2) 


kJZ 


u.jyzui (,i4j 


0. 1 /4UZ (o J 


O.OZUZ 1 \p) 


0.0323 (3 J 


03 


0.97265 (16) 


A '5'7AOC /"ON 

0.37925 (6) 


0.13655 (5) 


0.0350 (3) 


04 


1.09114(14) 


0.13645 (7) 


0.25449 (4) 


0.0283 (3) 


05 


0.91909(13) 


0.54939 (7) 


0.66135 (4) 


0.0261 (2) 


06 


0.90743 (13) 


0.33729 (8) 


0.47391 (4) 


0.0278 (2) 


07 


0.54300 (15) 


0.14038 (7) 


0.34895 (4) 


0.0301 (3) 


08 


0.43475 (14) 


0.39443 (7) 


0.24128 (4) 


0.0263 (2) 



Atomic displacement parameters (A^) 





[/» 






f/'2 




^23 


CI 
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Cl— C6 


1.387 (2) 


CI — C2 
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1.3790(16) 
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0.9800 
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CD J — CDO — xiDoC 


1 AA Z 


/^T7 /^OO XJ10 A 

Cz / — Czo — ^rlZoA 


1 AA C 


xiD oA — C J O — xiD oC 


1 AA C 


Cz / — CZo — hlZoB 


1 An c 




1 AA C 


hlZoA — Czo — hlZoD 


1 AA C 


Cz — Ol — CI J 


1 1 "7 AT /I 1 \ 
1 1 / .UZ (11) 


Cz / — Czo — HZoC 


1 AA Z. 


Co — (Jz C 1 0 


11 /. /o (Iz) 


nz.O/v kjZ. o — nz. o 




PQ C 1 7 

/ 




H28B — C28 — H28C 


109.5 


C13 — 04 — CI 8 


118.20 (11) 


C30 — C29 — C34 


119.75 (13) 


C30 — 05 — C43 


116.80 (11) 


C30 — C29 — ^H29 


120.1 


C34 — 06 — C44 


117.70(12) 


C34— C29— H29 


120.1 


C37— 07— C45 


119.00(12) 


05— C30— C29 


122.62 (13) 


C41— 08— C46 


117.68 (11) 


C6— CI— C2— Ol 


179.45 (13) 


C31— C32— C33— C34 


-1.21 (19) 


C6— CI— C2— C3 


-1.7 (2) 


C31— C32— C33— C35 


174.97(12) 


01— C2— C3— C4 


-178.09 (12) 


C30— C29— C34— 06 


178.80(12) 


CI— C2— C3— C4 


3.0 (2) 


C30— C29— C34— C33 


-0.6 (2) 


01— C2— C3— C14' 


5.19(18) 


C32— C33— C34— 06 


-178.93 (11) 


CI — C2 — C3 — C14' 


-173.70(13) 


C35— C33— C34— 06 


4.70(18) 


C2— C3— C4 — C5 


-2.1 (2) 


C32— C33— C34 — C29 


0.49 (19) 


L. 1 4 — C J — C4 — CD 


174 45 (W\ 


r'?S r33 C34 C29 

\-'JJ \-'JJ \-'J^ 


-175 88 n21 


r^'i c^A c^f^ 
— C4 — — Co 


-0.1 (2) 


C^'iA C^'i'i C^'i^ r^'iQ 

Cj4 — Cjj — CjD — Cjo 


— ol. jZ (lo) 


CJ — C4 — C5 — C / 


— 1 / /.DO (13) 


/"'OO 

CJz — CJJ — CjD — CJa 


1 AT 1 A l"\ Z\ 

i(jz.3y (1 j) 


/"'I /"'^ 
Cz — C 1 — Co — (Jz 


1 TA C /I /" 1 
— 1 /y.j4 (13) 


CJ4 CJ J — CJD — C4 / 


1 Z{\ £.A /'I 1\ 

1 jU.o4 (IZ) 


/"'C 

Cz — C 1 — Co — C5 


-0.7 (2) 


/"^"ii r^ii r^ic r^An 
— Cii — CiD — C4 / 


— ZD.4D (16) 


/"'/I /"'c /^/; 

C4 — CD — Co — Uz 


— 1 /y.ji (Iz) 


C41 — C3d — C3 / — U / 


1 "T"? A/C /■ 1 1\ 

1 / / .yo (13) 


/^/: c\"< 
C / — CD — Co — Uz 


1 o/i {^ A\ 
— l.OO (IV) 


^^A^ r^i^ r^in r^iQ 
C41 — C3d — C3 / — C36 


-1.7 (2) 


C4 — CD — Co — C 1 


1.5 (2) 


(J 1 — cj / — cjs — cjy 


1 T/C /C 1 /I 

—1 /o.ol (Iz) 


r"^ c^t^ /"'I 
C / — CD — CO — C 1 


1 TO 1 Q /"TJ^ 

1 /y.iy (13 ) 


/"^i/; r^iQ /"^lo 
CjO — Cj / — Cjo — cjy 


3.1 (2) 


C4 — CD — C / — C 1 U 


AO QC /I 
— VO.OD (lO) 


U / — C3 / — C36 — C3D 


1 A/1 /"I A\ 

1 .U4 (IV) 


Co — CD — C / — C 1 U 


OT /iT /" 1 C\ 

oJi.o/ (Id) 


t^^'iii f^'^n /"''Jo /^"Jc 
Cj6 — CJ / — Cj5 — CjD 


— 1 /y.ZO (13) 


C4 — CD — C / — C 1 y 


'lA A /">\ 

zy.4 (Z) 


/^"ic r^io r^ic\ 
Cii — CjD — Cio — Cjy 


"51 11 /I A\ 

—3z.li (ly) 


Co — CD — C / — C 1 y 


1 /I O AT /I /l\ 

— 145.U/ (14) 


/^/iT r^iz r^io r^'ic\ 
C4 / — CiD — Cio — Ciy 


AT CI /I C\ 

y/.ji (ij) 


C 1 i — Cs — Cy — (Ji 


1 TA "J O /I '5\ 

— 1 /V.3z (13) 


/^TJ /^TC /^TO /^TT 

Cii — CiD — Cio — Ci / 


1 CA A^ /I 

ljU.41 (13) 


c 1 i — Cs — cy — c 1 1) 


1.6(2) 


An /^1Q t~^m 
C4 / — CiD — CiS — Ci / 


TA AT /'I /C\ 

— /y.y / (lo) 


03 — C9 — C 1 0 — C 1 1 


177.45 (13) 


r^'^n r^'^o r^'ici r^Af\ 

C37 — C38 — C39 — C40 


1 /"ON 

-1.3 (2) 


C8— C9— CIO— Cll 


-3.4(2) 


C35— C38— C39— C40 


-178.77 (13) 


03— C9— CIO— C7 


-2.0 (2) 


C38— C39— C40— C41 


-1.9 (2) 


C8— C9— CIO— C7 


177.10(14) 


C38— C39— C40— C42 


-179.11 (12) 


C5— C7— CIO— Cll 


29.8 (2) 


C37— C36— C41— 08 


179.39 (13) 


C19— C7— CIO— Cll 


-99.88 (16) 


C37— C36— C41— C40 


-1.6(2) 
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C5— C7— CIO— C9 


-150.77 (13) 


C39— C40— C41— 08 


-177.60 (12) 


C19— C7— CIO— C9 


79.56 (16) 


C42— C40— C41— 08 


-0.27 (19) 


C9— CIO— Cll— C12 


1.7 (2) 


C39— C40— C41— C36 


3.3 (2) 


C7— CIO— Cll— C12 


-178.89(13) 


C42— C40— C41— C36 


-179.34 (13) 


CIO— Cll— C12— C13 


1.9 (2) 


C39— C40— C42— C3 1 " 


-32.87(18) 






C41 — C4U — C4Z — C31 


1 4Q Q6 n 31 


— V_^o — 1 J — 


—1 78 70 t\ 1\ 


CXO CA(\ CAl C^l 


QC OA /I «\ 


C9— C8— C13— C12 


2.1 (2) 


C41— C40— C42— C52 


-81.38(15) 


Cll— C12— C13— 04 


177.07 (12) 


C33— C35— C47— C48 


-60.43 (16) 


C14— C12— C13— 04 


-0.02 (19) 


C38— C35— C47— C48 


170.21 (11) 


Cll— C12— C13— C8 


-3.8 (2) 


C35— C47— C48— C49 


-179.75 (13) 


C14— C12— C13— C8 


179.12 (13) 


C47— C48— C49— C50 


-174.79 (14) 


Cll— C12— C14 — C3' 


32.57 (19) 


C48— C49— C50— C51 


-177.45 (18) 


L-lj — L/12 — L/14 — L/i 


—ISO 54 (^^^^ 


Cil — C42 — C52 — C5i 




CI 1 — CI/ — C14 — C24 


—yl.iZ) (lb) 


t~^Ar\ /"'/lO /"'O 

C4U — C4z — Cjz — C5j 


166. yu (Iz) 


CI J — ClZ — C14 — Cz4 


/9.54 (io) 


i^A^ /^CQ 

C4i — C5z — CD J — C54 


— /4.5J (1 /) 


p« P7 PI (J P9n 




p<7 pe'J p</i p<« 


—1 75 n 41 


CIO — C7 — C19 — C20 


-167 15 


C53 — C54 — C55 — C56 


-179 55 (■181 


C7 — C 1 9 — C20 — C2 1 


175.30 (16) 


CI — C2 — Ol — CI 5 


0 5 f2) 


C 1 9 — C20 — C2 1 — C22 


65.6 (3) 


C3 — C2 — Ol — CI 5 


-178.42 (13) 


C20 — C2 1 — C22 — C23 


167.7 (2) 


CI — C6 — 02 — CI 6 


-20.1 (2) 


C12 — C14 — C24 — C25 


-162.65 (12) 


C5 — C6 — 02 — C 1 6 


160.93 (13) 


r^i^ A r^'^A r^'^z 
Co — C14 — Cz4 — CzD 


67 (^1 n\ 


ps pq rf^ CM 


1 7 7 01 
i / .z ^z ^ 


A /^T/i r^T^ r^T/^ 
C 1 4 — CZ4 — L-Z J — L-Zd 


ni 11 / 1 Q\ 
/J.JJ (loj 


ClU — Cy — Ui — CI / 


— 163.64 (1 /J 


V_-Z*T V-^Z J V_-ZU V-^Z / 


1 74 1 S CI 51 


no pi ■J n4 PIS 




C25— C26— C27— C28 


-178.36(18) 


C12— C13— 04 — C18 


-172.56(13) 


C34— C29— C30— 05 


-178.55 (13) 


C29— C30— 05— C43 


0.0 (2) 


C34— C29— C30— C31 


1.3(2) 


C31— C30— 05— C43 


-179.86(13) 


05— C30— C31— C32 


177.96(11) 


C29— C34— 06— C44 


19.75 (19) 


C29— C30— C31— C32 


-1.94 (19) 


C33— C34— 06— C44 


-160.84 (13) 


05— C30— C31— C42" 


-4.43 (18) 


C36— C37— 07— C45 


-8.4 (2) 


C29— C30— C3 1— C42" 


175.67(12) 


C38— C37— 07— C45 


171.30(16) 


C30— C31— C32— C33 


1.92 (19) 


C36— C41— 08— C46 


-5.6(2) 


C42"— C3 1— C32— C33 


-175.61 (12) 


C40— C41— 08— C46 


175.33 (13) 


Symmetry codes: (i) -x+2, -y, 


-z; (ii) -x+1, -y^l, -z+l. 
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